The results of the clinical examination of 288 diphtheria carriers, 800 diphtheria patients, and 100 diphtheria convalescents ready for discharge are. given. It is
shown that the proportion of abnormal conditions in the nose and throat of the carriers (94 1 per cent.) is higher than in the diphtheria patient group (73 per cent.), and considerably higher than in the recovered convalescent cases (52 per cent.). This is particularly noticeable when the proportion of cases with nasal abnormalities is considered in the three groups, namely, in carriers 72 2 per cent.; in diphtheria patients 42 6 per cent.; while in negative convalescent cases the figure is only 7 per cent. Further, the departures from normal in the recovered convalescents are generally enlarged but healthy looking tonsils which do not appear to interfere with the natural elimination of diphtheria bacilli during convalescence.
The greatest proportion of carriers is in the age group 1 to 5 years, and owing to the small size and anatomical complexities of the nasal passages, the pathological conditions tend to persist and make examination and treatment difficult. The figures indicate that the presence 'of pathological conditions in the nose and throat of diphtheria patients is conducive to the establishment of the carrier state.
It has been shown during the investigation that the presence of diphtheria bacilli in carriers is intermittent, and that there may be failure to isolate the organisms over long periods of time although the patient may still be infective.
It is emphasized that even three negative culture results are not sufficient to establish that a carrier is completely free from infection. This paper deals with observations recorded during an investigation on diphtheria carriers in the Metropolitan Asylums Board's Hospitals. Up to the present, 350 carriers have been examined. Two aspects of the investigation, namely, the clinical examination of carriers and controls, and the intermittency of diphtheria bacilli in carriers, will be considered here. The laboratory work was carried out by Dr. W. C. Harvey, while for the clinical work the co-operation of Mr. Humphrey Marriner, F.R.C.S., was secured. GENERAL EXAMINATION. All the carriers were examined twice weekly, swabs being taken from the throat, each nostril, and, if necessary, from the ear. Where observations on the exact site of the bacilli were made, material was obtained by means of a platinum loop, and immediately inoculated into Loeffler's serum medium.
A modification of Pugh's stain was used. An oxidation product of toluidin blue, called azur L., was specially made for us by Mr. G. T. Gurr, and added to the acetic acid toluidin blue mixture. The granules appeared more sharply defined and the organisms were more easily recognized.
In each case the diphtheria bacilli were tested for virulence by the intracutaneous method in the guinea-pig, and only those cases from which virulent diphtheria bacilli were isolated are included in the present series. The term " carrier" was applied only to cases which harboured virulent diphtheria bacilli twelve weeks or longer after the onset of the clinical disease. CLINICAL EXAMINATION OF CARRIERS AND CONTROLS. During the investigation it was considered important to examine the upper respiratory passages of the carrier from a clinical standpoint, to discover whether any abnormality or pathological condition was present which might exert an influence on the carrier state. This was carried out by Mr. Humphrey Marriner, who also performed such operative measures as the removal of tonsils and adenoids, and the exploration and cleaning out of antra.
In the present series 288 carriers were thus examined clinically, and as a control 300 diphtheria cases were similarly examined four or five weeks after their admission to hospital. In addition, 100 diphtheria cases were examined immediately before discharge. Thus three groups of cases are available for comparison. It should be noted that several patients appear in two of the groups, that is, when examined during the fourth or fifth week of the disease, and on discharge or as carriers.
The age-periods of the three groups corresponded closely, except that the numbers in the 1 to 5 years group were greater among the carriers than among the diphtheria patients or the discharge cases.
In the clinical examination, particular attention was directed towards recognizable abnormalities of the nose, naso-pharynx, throat and ears. As the majority of the cases were in children under five years of age, the difficulties of examination were often considerable. Any departure from the normal was classed as pathological, as it was not known to what extent these might induce or sustain the carrier condition. These abnormalities included crusting of the nasal mucous membrane, enlarged or engorged turbinates, deflected nasal septa, enlarged tonsils, and increase of adenoid tissue. The majority of carriers examined showed pathological conditions present in both the nose and the throat; a small proportion showed lesions in either the nose or throat only, and a very small percentage (5* 2) showed no apparent abnormality. 
RESULTS
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The following table shows the distribution of pathological conditions in 286 carriers according to the age-group. 
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It is to be noted that in the cases over 15 years of age, the ages of the patients are as follows: 18, 18, 19, 23, 20, 27, and 18 years. The two cases in which the ear only was affected are omitted from this table.
It will be observed that the majority of cases (62'5 per cent.) are in the 1-5 years group, while 254 cases (88'8 per cent.) were in cases not exceeding 10 years of age.
The average duration of the carrier state, according to the site of the pathological condition, was determined, and the results are shown in the following table:- 
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Two patients had cleft palates. In one of these the condition cleared up within six months; the other, on whom an unfinished operation was performed, has been a carrier for over two years, and is still positive. No form of treatment has had any effect in this case, and hospital difficulties have made the completion of the operation impossible:' In two patients ozmna was present, and in each the carrier state was of long duration. In three patients the antrum of Highmore was affected, and here again the carrier state was prolonged.
Thus it will be seen that the presence of abnormalities in the nose coincides with a long duration of the carrier state. It must be remembered, however, that the treatment, which was continuous during this investigation, had a decided influence upon the duration of the carrier condition. It reduced the period of carrying in those patients with abnormalities in the nose, or nose and throat, since they were usually chosen for treatment, This fact, therefore, serves to emphasize the importance of the results shown in the foregoing table. CLINICAL EXAMINATION OF DIPHTHERIA CONVALESCENT CASES.
The examination of the 300 diphtheria convalescent patients yielded different results. The proportion with abnormal conditions in the nose was much smaller than among the carriers. The complete figures obtained from diphtheria convalescents shown according to age group, with numbers of cases and percenDtages, are as follows: 
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The patients were chosen indiscriminately, irrespective of age or severity of the disease, and were examined after about four weeks' stay in hospital. Among them were cases of faucial, nasal and faucial, laryngeal, ophthalmic and bacteriological diphtheria. The ages, over 16 years, ranged from 16 to 69 years. No pathological condition of the ear was noted; several patients had had their tonsils removed, a fact also noted in some of the carriers.
Four convalescent patients examined in one ward showed two with nothing abnormal, and two with definite pathological conditions. The two former gave negative results on bacteriological examination, while the latter gave positive cultures.
Of these 300 diphtheria convalescent patients thirteen became carriers, and in all of these cases there was some clinical abnormality such as unhealthy tonsils, enlarged turbinates, nasal crusting and discharge. Eleven of these thirteen had definite abnormal conditions in the nose, nine had pathological findings in the throat; in seven both nose and throat were affected, and in no instance were the nose and. throat clinically healthy.
These results indicate that pathological conditions of the nose and throat are conducive to the establishment of the carrier state. EXAMINATION OF CONVALESCENTS IMMEDIATELY BEFORE DISCHARGE.
One hundred diphtheria patients free from diphtheria bacilli were examined clinically previous to discharge. The findings are shown in the following table. 
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The figures shown in this table are very interesting. It is seen that about half the patients showed nothing abnormal in either the nose or the throat. In only a very small number was the nose affected, namely, 3 per cent.; the great majority of abnormalities were in the throat. The departure from normal in most was the presence of enlarged, but apparently healthy-looking, tonsils. These figures show that large tonsils do not interfere with the natural elimination of diphtheria bacilli from the throats of convalescents provided that they are not unhealthy and that the crypts are not occluded. Seventeen of these patients had been diphtheria carriers.
The carrier state in diphtheria is sassociated with the presence of pathological conditions in the nose and throat. Attention is particularly directed towards the very high incidence of nasal affections in diphtheria carriers as compared with diphtheria patients, and particularly with negative convalescents. Lesions in the nose, or nose and throat, tend to prolong the -stay in hospital, while diphtheria patients, showing such conditions, are much more likely to become carriers. Indeed the clearing up of the carrier state appears to be dependent on the correction or removal of these abnormalities. Large tonsils, provided they are healthy, seem to have little connexion with the onset or presence of the carrier state. Such pathological conditions having been shown to be of importance in the carrier state, their relationship to the continued presence of diphtheria bacilli may now be considered.
Our observations indicate that the carrier state is due to the presence of some pathological condition or abnormality whereby the organism is enabled to survive.
It would appear that if such conditions could be removed or corrected the carrier state would disappear. Previous workers have recognized that nasal carriers are refractory to cure, either spontaneous or induced. A constant feature found in chronic nasal carriers is rhinitis, which may be noted either as a watery or purulent discharge, or as extensive crusting around the anterior nares, sufficient in some cases to obstruct the breathing.
The writers [1] have pointed out previously that, as the immunological defence mechanism appears to be in order in the carrier state, the diphtheria bacilli do not exist directly on living tissues, but maintain an extra-corporeal existence on the products of the inflammatory reaction, and on the secretion of the rhinorrhcea. The conception that the diphtheria bacillus does not live directly on living tissue is supported by the clinical findings in carrier cases.
The majority of carriers are in the age-group I to 5 years, and the abnormalities are present chiefly in the nose. In these children the difficulties of clinical examination, and particularly of treatment, are great, owing to the anatomical complexity of the turbinate bones.
The liability of young children to nasal catarrh, with resultant blocking of the nasal passages, appears to be the reason why they are liable to become nasal carriers. When the patient is older there is less likelihood of crusting, owing to the larger size of the nares, and there is a smaller chances of pockets of inflammatory products being formed.
THE INTERMITTENCY OF DIPHTHERIA BACILLI IN CARRIERS.
It has long been recognized that the discharge of diphtheria bacilli in carriers may be intermittent. Sometimes bacteriological examination may reveal large numbers of organisms present, at other times the result is negative. Before discharge of a patient three negative examinations are usually required, as one negative report does not necessarily mean that the patient is free from infection.
During an investigation into the apparent rate of disappearance of diphtheria bacilli, after an attack of diphtheria, Thomson, Mann and McCartney [2] showed that it was necessary to conduct bacteriological examinations at frequent intervals, and for some time after the examinations proved negative. The procedure adopted was to make cultivations at least once each week during the first two weeks of the disease. After that time six consecutive negative examinations, taken twice weekly, over a period of three weeks, were necessary before the patient could be certified free from infection. It was decided that when bacilli persisted for twelve weeks the individual was to be classed as a carrier.
In the present investigation into diphtheria carriers it was considered necessary to examine carriers carefully in order to determine periods of intermittency of discharge of bacilli, and the length of time during which a carrier may become temporarily negative before bacilli are again recoverable from the upper respiratory tract. This information was necessary if operative procedures or other attempts at cure were to be undertaken, as such interference might coincide with a negative period of the carrier, and false conclusions might be drawn from the result. In addition some definite period of freedom from infection must be ascertained to ensure that a carrier, when discharged, should be absolutely free from infection.
In this investigation a carrier was not considered free from bacilli unless six consecutive examinations, spread over a period of six weeks, produced negative results.
That this rigid examination is necessary in order to establish any reliable data as to cure, whether spontaneous or by treatment, will be evident from the accompanying charts. For example, in one carrier there were five consecutive negative examinations over a period of two and a half weeks, and then cultures became positive again. Another patient showed freedom from bacilli for three consecutive examinations at twice-weekly intervals. An interesting case is shown in which four consecutive examinations gave negative results, followed by one giving a positive result, after which six consecutive negative results were obtained. As the patient's tonsils were very large it was decided to remove them; as a result, the throat cultures became positive for two examinations, then the nose for one, after which the requisite number of negative cultures were obtained for the patient's discharge.
Harries, MacFarlane, and Gilhespy [3], in a recent article on the treatment of diphtheria carriers by tonsillectomy, wrote as follows: " We always waited for at least two consecutive negative sets of swabs from nose and throat after operation before discharging from hospital. But we found that in no instance where the first set of swabs after operation was returned as negative did we obtain a subsequent positive result from either nose or throat. We therefore now discharge from hospital if the primary set of swabs after operation are returned as negative." / In view of the results of the cases here illustrated, the results of one negative swab cannot be taken as evidence that the patient is free from infection. We consider the conclusion of Harries, MacFarlane, and Gilhespy, in assuming that as early cases had two consecutive negative results, only one negative result is sufficient evidence of cure of a carrier, to be entirely erroneous. Even the customary three consecutive negative results usually necessary for the discharge of a convalescent case may not be sufficient to ensure complete freedom from infection. Our thanks are due to Dr. F. H. Thomson, Medical Superintendent, North-Eastern Hospital, for the assistance and courtesy extended to us throughout this investigation.
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(By Dr. W. C. Harvey.) The importance of incubating cultures yielding negative results after twenty-four hours' incubation, for a further twenty-four hours, was emphasized. At least as many " positives " on an average were obtained after the second day's incubation as after the first.
Virulence tests should be repeated at intervals, otherwise cases may be detained in hospital much longer than necessary. In many cases virulent organisms disappear from site of carrying and only non-virulent cultures are obtained.
During the investigation it was often possible to tell those tonsils which, on removal, would yield Klebs-Loeffler bacillus on cultural examination. These were not the large healthy tonsils, but the small septic and ragged structures.
In persistently positive chronic " nose carriers " the antrum of Highmore should be investigated. This is difficult in young children, and permission is not readily obtained. Three cases were investigated in this way. In two cases Klebs-Loeffler bacilli were obtained from the interior of the antrum, and these two cases clearod up with appropriate treatment.
The correlation of the physical findings in the nose and throat and presence of the carrier state was emphasized in that most of the carriers who were showing signs of becoming permanently negative, also showed much cleaner noses and throats than they had done on being examined during their " positive phase."
The importance of the intermittency of the carrier state was emphasized. Di8s8ssion.-Dr. GRAHAM FORBES emphasized the significance of the high proportion of diphtheria carriers among children of pre-school age, as evidence of the greater risk of the spread of infection at home than in school, especially as young children were more likely to be persistent nasal carriers. Hence arose the urgency, not merely of treatment of the defect and " carrier " state, but of prevention of diphtheria by immunization during pre-school life, i.e., before the age of 5.
During the two epidemic years (1921 and 1922) , out of over 9,200 children examined in the London schools, 656 (or 7 -1 per cent.) had yielded Klebs-Loeffler bacilli, and in 442, or 67 per cent. of the positives, pure cultures were isolated and tested for virulence at the Wellcome Research laboratories.
Briefly,' 66 per cent. had proved virulent and 34 per cent. avirulent, a proportion of two to one, and the reverse of what Dr. Eagleton and Miss Baxter had reported in their series of 161 carriers, with only 3888 per cent. virulent. But in times of epidemic the proportion of virulent to avirulent appeared to show a marked increase. In 423 of the 442 cases particulars were given of the state of the throat and nasal passages, and 283, or 67 per cent., were recorded as showing defects, e.g., tonsillitis, enlarged congested tonsils, congested fauces, adenoids, pharyngitis, nasal discharge, crusts or excoriation, or, in a few cases, otorrhoea. Of those with defects of throat or nose, 68 per cent. were virulent and 32 per cent. avirulent, and in three cases of otorrhcea, bacilli, obtained from the ear, proved in two to be virulent.
The rest of the series included fifty-seven cases with history of sore throat or catarrh, eighteen with history of previous diphtheria, thirty-eight home contacts of diphtheria, seventeen home contacts of sore throat, or " carrier " contacts, and nineteen desk contacts at school; all of which showed a somewhat higher proportion of virulent than two to one, 72 per cent. having proved virulent and 28 per cent. avirulent. In twenty-nine carriers with no history of close contact with infection, and not showing defects of throat or nose, nineteen were virulent and ten avirulent. As regards the incidence of carriers in families, there were twenty-two families with two carriers in each, eight families with three in each family, and in each of three families as many as four carriers had been found. Two or more related carriers did not necessarily agree in virulence, for among twelve families, five pairs had proved virulent, and in four pairs one of each pair was virulent, the other avirulent. In two families, three members were virulent at the same time and on more than one occasion. In the three families, each with four carriers, the bacilli isolated from two in each group proved virulent in two pairs, and avirulent in one pair. Intermittence of the carrier state was by no means uncommon among family contacts and complicated the question of return to school. The duration of the carrier state might be prolonged for many months, and in some well-known cases for years. An analysis2 of 493 school " carriers " in 1920 had shown that 324 yielded diphtheria bacilli for a period of four weeks, 111 from four to eight weeks, twenty-seven from two to three months, twelve from three to four months, twelve from four to six months, five from six to nine months, one up to a year and one up to eighteen months.
The importance of the virulence test was instanced in thirty-three chronic carriers, in whom earlier application of the test to the cultures would have avoided, on an average for each child, the loss of five months of school education, or in all no less than 166 months, i.e., close on fourteen years of school life. Re-examination of seven readmitted cases had shown that they continued to carry avirulent bacilli for periods ranging from one year to three and a half years.
With regard to the seasonal variation of the virulent carrier state when plotted out month by month, though the numbers available were insufficient for precise conclusions, Dr. C. 0. Stallybrass had suggested that, from the monthly incidence of the figures, there appeared a definite rise in the proportion of virulent carriers in the autumn montlhs (possibly due to increased seasonal susceptibility), coinciding with similar Chicago figil res, and an earlier rise in May, whereas a more decided rise in the number of aviruleiit carriers in early spring was perhaps due to the freer dissemination of organisms during the prevalence of seasonal catarrh.
In comparison, the London diphtheria case mortality rates in 1921 in the corresponding periods, for the age-group 5 to 15, amounted to 5-6 and 4-7 per cent. in February and March; rose to 8 -2 per cent. in May; and in August to 10 per cent. for the 5 to 10 age-group, but 7-3 per cent. for the 5 to 15 years group; the average rates for the whole year being 6-5 per cent. (5 to 10 years) and 5-4 per cent. (5 to 15 years).
He would draw attention to the records of the diphtheria carrier rates among over 74,000 London school children, available as far back as 1903, as compared with those of notified diphtheria cases. The records showed that for the seven-year period, 1903-1909, there had been a carrier rate among 9,000 children ranging from 4-5 to 10 per cent., averaging 6 -3 per cent. per annum. During those years there had been the low annual average of 7,562 notified cases, succeeding a period, 1900-1902, of high diphtheria prevalence of close on 12,000 yearly notifications.
In the subsequent decennium, 1910-1919, the records had shown a considerable rise in the carrier rate among a total of some 16,500 children examined, ranging from 3 -3 per cent. in 1910 to 16-4 in 1914, 19-6 in 1916 and 13-6 in 1919 , yielding for the ten years an annual average of 12 -2 per cent. During that decade the yearly average of notified cases in London had been 8,093, with a range from 5,500 in 1910 to 9,500 in 1919. That period of high carrier rate and relatively low diphtheria prevalence had immediately preceded the epidemic years of 1920 to 1922, when the numbers of cases suddenly rose to 13,700 in 1920, 16,300 in 1921, and 15,200 in 1922 , an average of over 15,000 cases per annum. During those three years, among a total of over 15,200 children swabbed, the carrier-rate had averaged 7 -3 per cent. (8 -8 in 1920, 6 -4 in 1921, and 6 -7 per cent. in 1922). As compared with that epidemic period, the last five years, 1923-1927, had shown a fall in prevalence in 1923 and 1924 with 10,300-10,600 notified cases, rising in 1925 to 1927 to 12,000 and 13,000, and during that quinquennium among a total of over 33,200 children swabbed, the average carrier-rate had been 6 -2 per cent. Between 1920 and 1925 (the first three of which had been epidenmic years) the records had shown a definitely lowered carrier-rate from 8-8, 6-4, 6-7, 5-0, 6-3, to 5-6 per cent. in 1925, and in 1926 and 1927 a slight rise to 6-6 and 7 -2 per cent.
What, if any, justifiable, though purely tentative conclusion, he asked, could be drawn from the comparisons of the carrier-rates and diphtheria incidence which he had quoted ? He ventured to suggest that a rising carrier-rate, or period of high carrier-rate, might foreshadow a period of epidemic prevalence, and that following it a period of lower carrier-rate might ensue, and be in turn succeeded by a rising carrier-rate over a spell of years, until, with the increase in proportion of carriers to susceptibles, a stage be reached and result in sudden ep'idemic outbreak.'
In regard to the treatment of the carrier condition, he referred to the use of ultra-violet rays recorded a year ago by Fornigal Luzes, of Lisbon, as successfully followed (after nine irradiations) by the disappearance of diphtheria bacilli from the throat of a child, in whose case other forms of treatment had failed, and he asked if the authors of the paper had had any similar experience.
Dr. E. W. GOODALL said that he also found in Dr. McCartney's and Dr. Harvey's observations a definite proof of what had been for many years a strong belief in his mind, namely, that those cases of diphtheria in which the patient had some abnormality of the throat or nose were the most likely to become carrier-cases. He had acted on this belief, and had rarely discharged such cases from hospital under a three months' detention. Clinical and epidemiological observations as to the length of infectivity had thus been confirmed by the bacteriologists, as had also the fact of the apparent intermittency of infectiousness. But on these points he supposed that the more frequent the bacteriological examinations, the less frequent would be the periods of freedom from infection, and the more numerous would be the carriers. The abnormalities of throat and nose alluded to by the writers of the paper, might be divided into two classes, those which were present before the attack of diphtheria and those which were due to the attack, especially the persistent rhinorrhena, which was regarded 1 Dr. J. A. Glover has shown that similarly in cerebro-spinal fever, in advance of and accompanying an outbreak, there occurs a wave of high carrier rates, constituting a carrier-epidemic, mainly free from symptoms, preceding the numerically lesser case-epidemic. (Medical Research Council, Special Report Series, No. 60, March, 1918.) 85.5 by some authorities as being chronic diphtheria. Lastly, he asked to what did all this laborious and expensive research lead? So far as hospital administration was concerned, he supposed that its object was to detect the carrier and, if possible, free him from his infectiousness, so as to prevent the occurrence of return cases. The admirable piece of research detailed in this paper would no doubt be followed by an investigation into its effect on the return case-rate, which, however, was by no means high, being under 2 per cent. of cases discharged from hospital.
Dr. BROWNE-CARTHEW said that he had recently been in Government employment at the Guards Depot, Caterham, wheie there had been a troublesome incidence of diphtheria. He had seen the difficulty of dealing with " carriers " and with " contacts " even under the strict control of military discipline.
Each new batch of recruits was submitted to the Schick test, carried out with very great care. He had seen cases of diphtheria, some virulent, some non-virulent, in which the result of the Schick test a short time previously had been negative.
It had been-said that immunity after the Schick test was in some cases not acquired for a considerable period, even as long as twelve months; the test appeared to him to be vague, uncertain, and unreliable in practice.
He understood the present teaching of bacteriology to be that while a virulent type of bacillus could give rise to a less virulent, or even to a non-virulent infection, a non-virulent type never gave rise to a virulent infection. Was this really so in practice ?
The observations of Dr. McCartney tended to show that the diphtheria bacilli were dependent for their life on pathological tissue and exudation, and that they did not. and could not, live on normal tissue. Could not the non-virulent change to a virulent type in suitable pathological conditions ?
The demonstration of slides showing the relative number of bacilli present in the nasal passages and in the throats of " carriers," and that bacilli were frequently present -in the nasal passages when the throat was apparently free, strongly supported Dr. McCartney'& contention that in the majority of " carriers " the cause was to be found in a continued infection of the nasal passages.
Dr. E. H. R. HARRIES said that surely the practical object in endeavouring to clear up the carrier state was to prevent the production of " return " cases by the carrier. In the Lancet paper, which the authors quoted, the results of ninety cases of carriers of virulent organisms who had been operated upon were recorded. With the assistance of the Birmingham Public Health Department it was possible to trace any " return cases which might have arisen as the result of the release of these ninety cases. One doubtful example was recounted in the Lancet paper. In addition to the long series already recorded, he was able to add a series of ninety-three cases of carriers of organisms of known virulence who had been operated upon up to the end of 1927. In order that ample time might be allowed to elapse for the possible production of "return" cases, he only proposed to deal with those cases discharged from hospital up to the end of November, 1927. These totalled seventy-five (tonsils and adenoids, sixty-two; tonsils only, eleven; and adenoids only, two cases). A similar inquiry, with the co-operation of the Public Health Department, elicited the fact that one case was alleged to have arisen following the discharge of these seventy-five cases. But as this case had not been sent into hospital, he (Dr. Harries) could express no opinion about it. The alleged infecting case was that of a child, aged 3, admitted with severe faucial and laryngeal diphtheria necessitating tracheotomy. She proved to be a persistent carrier of virulent organisms in the throat. Tonsils and adenoids were removed on the one hundred and twenty-sixth day of disease. After operation she was sent to a " clean " ward. Negative sets of swabs were obtained on the thirteenth and twenty-second day after operation. The child was a troublesome nose picker, and for this reason was detained a further ten days before discharge from hospital.
The occurrence of two doubtful "return." cases as the result of the discharge from hospital after operation of 165 carriers of virulent diphtheria bacilli could not be considered as entirely unsatisfactory. All alleged "return " cases following upon the discharge of patients from hospital were carefully investigated by the Public Health Department, and the alleged infecting case became the subject of a written report by himself. He was not likely to adopt any criteria for the discharge of patients from hospital which could be shown to be productive of " return " cases.
He would ask the authors of the. paper: (1) Upon how many post-operative cases had the conclusions that the procedure adopted in Birmingham was " quite erroneous " been based ? (2) Whether cases after operation were placed in a " clean " ward, or whether they were returned to a diphtheria ward whether " acute " or " convalescent " ?
He and his colleagues had found that in order to obtain prompt bacteriological clearance after operation it was essential to provide a bed in a special ward. Their worst results in clearance had been obtained in the case of children who had returned after operation to an environment of diphtheria. Better results were obtained when the children had been "barrier" nursed in diphtheria wards after operation, but these were not to be compared in the matter of prompt clearance with those obtained when the child was sent direct from the theatre to a small special ward.
(3) Had it been ascertained whether any of the authors' post-operative cases had, after six consecutive negative sets of swabs before discharge from hospital, given rise to " return" cases?
Dr. J. D. ROLLESTON agreed with Dr. Goodall. and said that since his appointment as medical superintendent of a fever hospital nearly two years ago, he had, in the absence of gross lesions in the throat and nose, discontinued the practice of taking cultures from diphtheria patients before their discharge, as the usual two or three negative swabs were illusory as regards freedom from infection, and he did not regard the securing of six negative swabs as worth the expense and trouble. He had not found that the return case-rate increased in consequence of the discontinuance of final swabbing. It had indeed been previouslv shown that the return case-rate was no higher in those hospitals of the Metropolitan Asylums Board in which the custom of getting two negative swabs before the patient's discharge was omitted than in those in which it was observed.
Dr. J. A. GLOVER said that Mr. F. J. Cleminson had pointed out from observations upon carriers of the meningococcus under his (the speaker's) care, that the chronic carrier state was usually associated with nasopharyngeal defect, of which by far the most important was a condition in which the enlarged posterior end of the middle turbinal was in contact with a thickened and deflected septum. With regard to intermittency he (the speaker) had had a case in which fourteen consecutive negative swabs taken at weekly intervals were succeeded by a positive swab. He agreed with Dr. O'Brien in considering the " profuse " or " pure plate" carrier much more dangerous than the " sparse " carrier. Dr. W. S. C. COPEMAN said that he had no extensive fever experience, but sporadic cases occurred in general hospitals, such as that in Great Ormond Street, where tonsillectomy was the treatment usually recommended. In common with other speakers, he had noticed that this did not, in a great many cases, clear up the condition, and he had been interested to know the reason. He had had a few of the tonsils from these cases examined microscopically, and in no instance had he found the Klebs-Loeffler bacillus in the substance of the tonsil, and only in one case were they niore than a millimetre or so from the surface of the crypts. This seemed to support Dr. McCartney's extra-corporeal suggestion, whilst his figures, which showed that in 72 per cent. of cases the nose was the site of infection, threw further light on the subject. He felt that this should be more widely known in view of the large amount of unnecessary tonsillectomy performed for this condition between the age of 1 and 5 years, which was, from many points of view, an undesirable proceeding.
Dr. MCCARTNEY (in reply to Dr. Graham Forbes) said that with regard to the carriers considered in the present investigation, they were all proved virulent cases and therefore the non-virulent cases were not included in the series. Certain carriers had been treated with ultra-violet light applied generally to the body but without any beneficial result.
In reply to Dr. Goodall: The investigation was concerned with obtaining accurate and detailed information about the conditions present in diphtheria carriers, and to ascertain the cause of the carrier state and the reasons for its persistence. He was not concerned at present with the return rate. It was for the hospital administration to decide whether the carrier should be kept in until completely free from infection, or whether the small n-umber of return cases did not justify the isolation of the carrier until complete cure was obtained.
In reply to Dr. Harries: One set of negative swabs could not be regarded as cure of the carrier condition. The question whether a patient sent out with one set of negative swabs was likely to cause return cases did not come within the seope of the paper. The investigation was the consideration of the carrier as a reservoir of diphtheria bacilli, and the facts presented were with regard to the criterion of freedom from bacterial infection, and not with reference to the 6apacity of a carrier to produce return cases.
In the present series of cases, about seventy patients had been operated on. Some were placed in isolation cubicles after operation, while others were returned to convalescent wards. No appreciable difference in the duration or intermittency of diphtheria bacilli could be noticed between these two sets of cases. No return cases from any of the authors' postoperative cases had been noticed, but in London it would be very difficult to trace any such cases, even if they did occur.
In reply to Dr. O'Brien: The difference between "sparse" and " profuse " carriers was only relative, and depended on the condition at the time of the examination. A carrier might be " sparse " one day, and be "profuse" shortly afterwards, as was illustrated by the charts exhibited.
